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(57) ABSTRACT

A laundry treatment apparatus includes: a housing defining
a reception space, a first through-hole 1n communication
with the reception space and defined at a first surface of the
housing, a second through-hole 1n communication with the
reception space and defined at a second surface facing the
first surface, a driver including (1) a driving shaft rotatably
fixed to the second through-hole and defining a concentric
shaft and (11) a motor configured to rotate the driving shatt,
a connection shatt fastening portion disposed at the driving
shaft, defining a space, and configured to transmit rotational
motion of the driving shait, and a support configured to be
clastically deformed between a second connection body and
the second surface and configured to press the second
connection body toward the first connection body such that
the first connection body 1s coupled to a fastening body.
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1
LAUNDRY TREATMENT APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent
Application No. 10-2020-0113076, filed on Sep. 4, 2020,
which 1s hereby incorporated by reference as 1t fully set forth
herein.

TECHNICAL FIELD

The present disclosure relates to a laundry treatment
apparatus.

BACKGROUND

Generally, a laundry treatment apparatus may refer to an
apparatus for washing laundry, an apparatus for drying wet
or washed laundry, and/or an apparatus for performing
washing and drying of laundry.

A washing machine may include a tub to store water, a
washing drum provided 1n the tub to store laundry, a lifter
protruding from a circumierential surface of the washing
drum to agitate laundry, a door provided to open or close an
inlet communicating with the washing drum, and a dniver
(also called a washing driver) to rotate the washing drum. A
drying machine may include a drying drum to store laundry,
a lifter protruding from a circumierential surface of the
drying drum to agitate laundry, a door provided to open or
close an 1nlet communicating with the drying drum, a driver
(also called a drying driver) to rotate the drying drum, and
a heat exchanger to dehumidily moisture from the laundry
by supplying air to the drying drum.

In operation of the washing machine or the drying
machine, external force for pushing the washing drum or the
drying drum in a direction (i.e., 1n a direction along which
the driver of each machine 1s located) away from the mlet of
cach drum may be applied to the washing drum or the drying
drum. The external force may occur due to various reasons
such as an undesirable state in which the drum rotates 1n a
situation where laundry 1s unexpectedly caught 1n a spacing
between the door and the lifter. Such external force may
cause unexpected load of the washing driver or the drying
driver, so that the unexpected load may allow the washing
driver or the drying driver to erroneously operate or to have
poor durability.

Generally, whereas the washing driver of the conventional
washing machine may include a stator fixed to the tub to
generate a rotating magnetic field, a rotor configured to
rotate by the rotating magnetic field, and a rotary shaft
configured to interconnect the washing drum and the rotor
by penetrating the tub, the drying driver of the conventional
drying machine may include a motor, a pulley fixed to a
rotary shait of the motor, and a belt (i.e., a power transmis-
sion unit) configured to supply rotational motion of the
pulley to the drying drum.

Generally, the conventional washing driver may be con-
figured to interconnect the washing drum and the rotor
through the rotary shait of the motor. In order to wash or
dehydrate laundry, the washing driver should control the
washing drum to rotate at a high RPM (revolutions per
minute) or should perform switching of a rotation direction
of the washing drum. Therefore, assuming that the washing
drum and the rotor are directly connected to each other
through the rotary shait of the motor, the number of revo-
lutions (e.g., RPM) and the rotation direction of the washing
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drum can be easily controlled. Generally, the conventional
drying driver may be configured to interconnect the drying

drum and the rotary shait of the motor through a power
transmission unit such as a belt. There 1s little need for the
drying machine to continuously maintain a high RPM of the
drying drum or to change the rotation direction of the drying
drum, so that no problems may occur in the case where the
drying drum rotates through the power transmission unit
such as a belt. However, assuming that the RPM and the
rotation direction of the drying drum are changed, it 1s
possible to control movement of laundry 1n the drying drum,
so that a total drying time of the drying machine can be
shortened and drying performance of the drying machine
can increase.

SUMMARY

Accordingly, the present disclosure 1s directed to a laun-
dry treatment apparatus that substantially obviates one or
more problems due to limitations and disadvantages of the
related art. An object of the present disclosure 1s to provide
a laundry treatment apparatus capable of minimizing load of
a driver.

Another object of the present disclosure 1s to provide a
laundry treatment apparatus provided with a clutch that
blocks a connection between a drum and a driver when the
magnitude of external force applied to the drum 1s equal to
or greater than a predetermined reference value.

Another object of the present disclosure 1s to provide a
laundry treatment apparatus provided with a drniver that
decelerates a rotational speed of a rotor and transmits the
decelerated rotation speed to the drum, so that the center of
rotation of the rotor and the center of rotation of the drum are
disposed at a concentric shaft of the driver.

Another object of the present disclosure 1s to provide a
laundry treatment apparatus capable of minimizing a volume
of the driver.

In accordance with one aspect of the present disclosure, a
laundry treatment apparatus may include a housing config-
ured to include a reception space, a first through-hole
configured to communicate with the reception space by
penetrating a first surface of the housing, a second through-
hole configured to communicate with the reception space by
penetrating a second surface facing the first surface from
among a space provided by the housing, a first connection
portion configured to include a first connection body rotat-
ably provided in the reception space, a first connection shaft
inserted into the first through-hole, and a connection shaft
through-hole formed to penetrate the first connection shaft,
a second connection portion configured to include a second
connection body provided in the reception space to recip-
rocate between the first surface and the second surface, a
fastening body provided in the second connection body to be
detachably coupled to the first connection body, and a
second connection shait protruding from the second con-
nection body toward the second through-hole, a drum con-
figured to provide a space 1n which laundry 1s stored, a drum
shaft, one end of which 1s fixed to the drum and the other end
of which 1s mserted into the connection shait through-hole,
configured to interconnect the drum and the first connection
shaft, a driver configured to include a driving shatt rotatably
fixed to the second through-hole to form a concentric shaft
along with the drum shait, and a motor to rotate the driving
shaft, a connection shait fastening portion provided 1n the
driving shait to provide a space in which a free end of the
second connection shaftt 1s mserted, and configured to trans-
mit rotational motion of the driving shaft to the second
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connection shatt, and a support configured to be elastically
deformed between the second connection body and the
second surface, and to provide force by which the second
connection body 1s pressed 1n a direction 1n which the first
connection body 1s disposed so that the first connection body
1s coupled to the fastening body.

The support may include a first bearing housing fixed to
the second connection body, a second bearing housing
connected to the first bearing housing through a ball or a
roller, and a spring, one end of which is fixed to the second
bearing housing and the other end of which i1s fixed to the
second surface.

Each of the first bearing housing and the second hearing
housing may be formed 1n a ring shape.

The laundry treatment apparatus may further include a
body fastening groove provided at a circumierential surface
of the first connection body formed in a disc shape, and a
body fastening protrusion provided in the fastening body
and detachably coupled to the body fastening groove.

The laundry treatment apparatus may further include a
frictional force providing portion provided in the fastening
body to increase frictional force between the first connection
body and the second connection body.

The frictional force providing portion may include at least
one of a first contact plate formed 1n a disc shape made of
rubber and a second contact plate formed 1n a disc shape
made of metal.

The laundry treatment apparatus may further include a
contact plate fastening groove provided at a circumierential
surface of the second contact plate so that the fastening
protrusion 1s detachably coupled thereto.

The laundry treatment apparatus may further include a tub
configured to provide a space in which water 1s stored, and
provided with one surface to which the housing 1s fixed,
wherein the drum 1s provided 1n the tub.

The laundry treatment apparatus may further include a
supply unit configured to remove moisture from laundry
stored 1n the drum by supplying air to the drum.

In accordance with another aspect of the present disclo-
sure, a laundry treatment apparatus may include a housing
fixed to a fixing panel and configured to include a reception
space, a lirst through-hole configured to communicate with
the reception space by penetrating a first surface of the
housing; a second through-hole configured to communicate
with the reception space by penetrating a second surface
facing the first surface from among a space provided by the
housing, a first connection portion configured to include a
first connection body rotatably provided in the reception
space, a first connection shaft inserted 1nto the first through-
hole, and a connection shait through-hole formed to pen-
etrate the first connection shait, a second connection portion
configured to include a second connection body provided 1n
the reception space to reciprocate between the first surface
and the second surface, a fastening body provided in the
second connection body to be detachably coupled to the first
connection body, and a second connection shait protruding
from the second connection body toward the second
through-hole to form a concentric shait along with the first
connection shaft, a drum configured to provide a space 1n
which laundry 1s stored, a drum shait, one end of which 1s
fixed to the drum by penetrating the fixing panel and the
other end of which 1s inserted into the connection shaft
through-hole, configured to form a concentric shaft along
with the second connection shaft, a motor configured to
include a stator fixed to the fixing panel to form a rotating
magnetic field, a rotor rotated by the rotating magnetic field,
and a driving shaft rotated by the rotor to form a concentric
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shaft along with the second connection shatt, a decelerator
disposed between the second connection shait and the
driving shaft to transmit rotational motion of the drniving
shaft to the second connection shaft so that the number of
revolutions per minute (RPM) of the second connection
shaft becomes lower than the number of revolutions per
minute (RPM) of the driving shait, and a support configured
to be elastically deformed between the second connection
body and the second surface, and to provide force by which
the second connection body 1s pressed in a direction in
which the first connection body 1s disposed so that the first
connection body 1s coupled to the fastening body.

The decelerator may include a deceleration housing
formed i a hollow cylindrical shape fixed to the fixing
panel, a ring gear fixed in the deceleration housing, a main
gear fixed to the driving shaft and provided 1n the decelera-
tion housing, a base provided 1n the deceleration housing, a
base shaft, one end of which 1s located outside the decel-
eration housing by penetrating the deceleration housing and
the other end of which i1s fixed to the base, configured to
form a concentric shaft along with the driving shatit, a slave
gear configured to 1include a first body rotatably fixed to the
base, a first gear provided at a circumferential surface of the
first body and coupled to the main gear, a second body fixe
to the first body and formed to have a smaller diameter than
the first body, and a second gear provided at a circumier-
ential surface of the second body and coupled to the ring
gear, and a connection shait fastening portion provided at
one end of the base shait to provide a space in which a free
end of the second connection shaft 1s inserted, and to
transmit rotational motion of the base shaft to the second
connection shatft.

The diameter of the first gear may be longer than a
diameter of the main gear, and the diameter of the second
gear may be longer than the diameter of the main gear and
1s shorter than the diameter of the first gear.

The deceleration housing may include a first deceleration
housing formed 1n a cylindrical shape having an opened
surface facing the fixing panel so that the driving shaift 1s
rotatably fixed thereto, a second deceleration housing
formed 1n a cylindrical shape and disposed between the first
deceleration housing and the fixing panel so as to allow the
base shait to be rotatably fixed thereto, and configured to
close an opened surface of the first deceleration housing by
connecting to the first deceleration housing, a driving shatt
support formed to protrude from the first deceleration hous-
ing toward the second deceleration housing, a driving shaft
through-hole configured to penetrate the driving shaft sup-
port so that the driving shaift 1s inserted therein, and a driving
shaft bearing configured to allow the driving shaft to be
rotatably fixed to the driving shaft support.

The driving shaft bearing may include a first driving-shait
bearing and a second drniving-shaft bearing which are pro-
vided 1n a longitudinal direction of the driving shatt.

The laundry treatment apparatus may further include a
base shait support fixed to the second deceleration housing,
a base shaft through-hole formed to penetrate the base shaft
support so that the base shaft 1s inserted therein, and a first
base-shaft bearing and a second base-shait bearing config-
ured to allow the base shait to be rotatably fixed to the base
shaft support, and provided 1n a longitudinal direction of the
base shatt.

The support may include a first bearing housing fixed to
the second connection body, a second bearing housing
connected to the first bearing housing through a ball or a
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roller, and a spring, one end of which 1s fixed to the second
hearing housing and the other end of which i1s fixed to the
second surface.

As 1s apparent from the above description, the laundry
treatment apparatus according to the embodiments of the
present disclosure can minimize load of the driver.

The laundry treatment apparatus may include a clutch that
1s capable of blocking a connection between the drum and
the driver when the magnitude of external force 1s equal to
or greater than a predetermined reference value.

The laundry treatment apparatus may include a driver that
decreases a rotation speed of a rotor and transmits the
decreased rotation speed to the drum, so that the center of
rotation of the rotor and the center of rotation of the drum are
disposed at a concentric shaft of the driver.

The laundry treatment apparatus can minimize a volume
of the driver.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIGS. 1 and 2 are schematic diagrams illustrating
examples of a laundry treatment apparatus according to the
present disclosure.

FIGS. 3 to 4B are schematic diagrams illustrating
examples of a clutch and a driver according to the present
disclosure.

FIG. 5 1s a schematic diagram illustrating another
example of the laundry treatment apparatus according to the
present disclosure.

FIGS. 6, 7, 8, and 9 are schematic diagrams 1llustrating
examples of a clutch and a decelerator according to the
present disclosure.

FIG. 10 1s a schematic diagram 1llustrating still another
example of the laundry treatment apparatus according to the
present disclosure.

DETAILED DESCRIPTION

Reference will now be made in detail to the preferred
embodiments of the present disclosure, examples of which
are illustrated i the accompanying drawings. Meanwhile,
clements or control method of apparatuses which will be
described below are only intended to describe the embodi-
ments of the present disclosure and are not intended to
restrict the scope of the present disclosure. Wherever pos-
sible, the same reference numbers will be used throughout
the drawings to refer to the same or like parts.

FIG. 1 1s a schematic diagram 1llustrating an example of
a laundry treatment apparatus 100. The laundry treatment
apparatus 100 may include a cabinet 1, a drum 2 rotatably
provided 1n the cabinet 1 to provide a space 1n which laundry
(to be washed or to be dried) 1s stored, a supply unit 3 to
remove moisture or humidity from laundry by supplying
high-temperature drying air (e.g., air having a higher tem-
perature than room temperature, or air having a higher
dryness than room temperature) to the drum 2, and a dniver
D to rotate the drum.

The cabinet 1 may include a front panel 11 forming a front
surface of the laundry treatment apparatus, and a base panel
17 forming a bottom surface of the laundry treatment
apparatus. The front panel 11 may include an inlet 111
formed to communicate with the drum 2. Here, the inlet 111
may be closed by a door 113.

The front panel 11 may include a control panel 115. The
control panel 115 may include an mmput unit 116 to recerve
a control command from a user, and a display umt 117 to
output (or display) mmformation such as a user-selectable
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control command. The mnput unit 116 may include a power-
supply request unit to request power supply from the laundry
treatment apparatus, a course mput unit to enable the user to
select a desired course from among a plurality of courses,
and an execution request unit to request mitiation of the
course selected by the user.

The drum 2 may be formed 1n a hollow cylindrical shape.
Referring to FIG. 1, the drum 2 may include a cylindrical
drum body 21, a front surface and a rear surface of which are
opened, a front cover 22 forming the front surface of the
drum body 21, and a rear cover 23 forming the rear surface
of the drum body 21. The front cover 22 may include a drum
inlet 221 for enabling the inside of the drum body 21 to
communicate with the outside of the drum body 21.

The drum body 21 may include a lifter 26 to agitate
laundry. The lifter 26 may be implemented as a board that
protrudes from a circumierential surface of the drum body
toward the center of rotation of the drum body. The lifter 26
may include a plurality of boards spaced apart from each
other by a predetermined distance.

The drum 2 may be rotatably fixed to at least one of a front
support 12 and a rear support 15. In FIG. 1, the rear cover
23 may be rotatably fixed to the rear support 15 through a
drum shaft 25 and the driver D, and the front cover 22 may
be rotatably connected to the front support 12.

The front support 12 may be fixed to the cabinet 1 so that
the front support 12 1s disposed between the front panel 11
and the front cover 22. As can be seen from FIG. 1, the front
support 12 may be fixed to the base panel 17 so that the front
support 12 1s disposed between the front panel 11 and the
front cover 22. In this case, the rear surface (facing the front
support 12) of the front panel 11 may be fixed to the front
support 12, and may be fixed to the base panel 17.

The front support 12 may include a support panel 121, a
support panel through-hole 122 formed to penetrate the
support panel 121, a drum connection body 123 formed to
interconnect the support panel through-hole 122 and the
drum 1nlet 221, and a panel connection body 126 formed to
interconnect the support panel through-hole 122 and the
inlet 111. The inlet 111 and the drum mlet 221 may be
formed to communicate with each other through the support
panel through-hole 122.

The drum connection body 123 may be implemented as a
pipe that 1s fixed to the rear surface (facing the drum inlet
from among the space provided by the support panel) of the
support panel 121. One end of the drum connection body
123 may be fixed to the support panel to surround the
support panel through-hole 122, and a free end of the drum
connection body 123 may be provided to support the front
cover 22.

In other words, the free end of the drum connection body
123 may be mserted into the drum inlet 221 to support the
front cover, or may be provided to contact the free end of the
front cover 22 forming the drum inlet 221. FIG. 1 illustrates
one example 1n which the free end of the drum connection
body 123 1s in contact with the free end of the front cover
22. In this case, the drum connection body 123 may include
a ring-shaped damper (also called a connection damper) 124.
The connection damper 124 may minimize the risk that the
drum 1nlet 221 1s separated from the drum connection body
123 when the drum 2 rotates or vibrates, so that the
possibility of air leaking from the drum toward the cabinet
can also be minimized.

The connection damper 124 may be formed of a com-
pressible material, the volume of which can increase or
decrease by external force. In this case, the connection
damper 124 may be provided to maintain a compressed state
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between the free end of the drum connection body 123 and
the edge (1.e., the free end of the front cover) of the drum
inlet 221. As a result, the possibility that the drum inlet 221
1s separated from the drum connection body 123 when the
drum 2 vibrates between the front support 12 and the rear
support 15 can be minmimized. A felt manufactured by
compression of fibers may be an example of the connection
damper 124.

The panel connection body 126 may be implemented as a
pipe that 1s fixed to the front surface (facing the front panel
from among the space provided by the support panel) of the
support panel 121. One end of the panel connection body
126 may be provided to surround the support panel through-
hole 122, and the other end of the panel connection body 126
may be connected to the inlet 111. Therefore, laundry
supplied to the inlet 111 may move to the drum body 21
through the panel connection body 126, the support panel
through-hole 122, the drum connection body 123, and the
drum 1nlet 221.

The rear support 15 may be fixed to the cabinet 1 1n a
manner that the rear support 15 i1s arranged to be spaced
apart from the rear cover 23. FIG. 1 illustrates one example
in which the rear support 15 1s fixed to the base panel 17,
resulting 1n formation of the rear surface (1.e., the rear
surface of the cabinet) of the laundry treatment apparatus
100.

Referring to FIG. 2, the rear support 15 may include a
fixing panel 151 forming the rear surface of the cabinet, and
a driver mounting groove 153 provided in the fixed panel
151 in a manner that the dniver D 1s mounted to the dniver
mounting groove 153. The driver mounting groove 153 may
be implemented as a groove formed when the fixing panel
151 1s concavely curved toward the rear cover 23 of the
drum. The fixing panel 151 may include a fixing panel
through-hole 155 through which the rotary shait of the drum
2 passes, and the fixing panel through-hole 155 may be
disposed 1n the driver mounting groove 153.

The support panel 121 may include a drum exhaust port
(e.g., a first exhaust port 128) configured to penetrate the
panel connection body 126. The fixing panel 151 may
include a panel exhaust port (e.g., a second exhaust port 157)
and a support port 158.

The supply port 158 may be configured 1n a manner that
the supply holes formed to penetrate the fixing panel 151
surround the dniver mounting grove 153. Here, the supply
holes may be configured to form a ring surrounding the
driver mounting groove.

Referring to FIG. 1, a supply unit 3 may include an
exhaust duct 31 for connecting the first exhaust port 128 to
the second exhaust port 157, a supply duct for guiding air
discharged from the second exhaust port 157 to the supply
port 158, and a heat exchanger 34 provided 1n the exhaust
duct to sequentially perform dehumidification and heating of
the air. The first exhaust port 128 may include a filter 129 to
filter air moving 1n the direction from the drum 2 to the
exhaust duct 31.

The exhaust duct 31 may include a first duct 311 con-
nected to the first exhaust port 128, a second duct 312
connected to the second exhaust port 157, and a third duct
313 configured to interconnect the first duct 311 and the
second duct 312. The third duct 313 may be fixed to the base
panel 17.

The exhaust duct 31 may include a fan 315 for allowing
air mnside the drum 2 to flow into the second exhaust port
157. FIG. 1 illustrates one example in which the fan 315 1s
disposed between the heat exchanger 34 and the second duct
312.
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The heat exchanger 34 may be implemented as various
devices capable of sequentially performing dehumidification
and heating of air introduced into the exhaust duct 31. FIG.
1 1llustrates one example 1n which the heat exchanger 34 1s
implemented as a heat pump.

That 1s, the heat exchanger 34 shown in FIG. 1 may
include a first heat exchanger (1.e., a heat absorption unit
341) for dehumiditying the air introduced into the exhaust
duct 31, and a second heat exchanger (i.e., a heating unit
343) provided in the exhaust duct 31 to heat the air having
penetrated the heat absorption unit 341.

The heat absorption unit 341 and the heating unit 343 may
be sequentially arranged 1n the direction of air flow, so that
the heat absorption unit 341 and the heating unit 343 may be
connected to each other through a refrigerant pipe 349
forming a circulation passage of the refrigerant. The refrig-
crant may move along the refrigerant pipe 349 by a com-
pressor 345 located outside the exhaust duct 31. The refrig-
erant pipe 349 may include a pressure regulator 347 to adjust
a pressure of the refrigerant flowing from the heating unit
343 to the heat absorption unit 341.

The heat absorption unit 341 may transmit heat of air
introduced 1nto the exhaust duct 31 to the refrigerant, so that
the air 1s cooled and the refrigerant 1s evaporated. The
heating unit 343 may transmit heat of the refrigerant having,
penetrated the compressor 345 to the air, so that the air 1s
heated and the refrigerant 1s condensed.

Reterring to FIG. 2, the supply duct 32 may be fixed to the
fixing panel 151, so that the supply duct 32 can guide the air
discharged from the second exhaust port 156 to the supply
port 158.

When the supply port 158 1s implemented as a plurality of
supply holes arranged in a ring shape, the supply duct 32
may 1nclude a duct body 321 fixed to the fixing panel 151 to
interconnect the second exhaust port 157 and the supply port
158, and a rotor recerving unit 322 configured to penetrate
the duct body 321. The driver D fixed to the driver mounting
groove 153 may be exposed to the outside of the supply duct
by the rotor reception portion 322. The driver D fixed to the
driver mounting groove 153 may be exposed outside the
supply duct 32 by the rotor rece1ving portion 322, so that the
driver D can be cooled.

The drum 2 may include an air inlet 233 formed to
penetrate the rear cover 23, so that air supplied to the mnside
of the cabinet 1 can flow 1nto the drum 2. The fixing panel
151 may include a flow passage forming portion 159 to
guide air discharged from the supply port 158 to the air inlet
233.

The air mlet 233 may be configured in a manner that
several holes penetrating the rear cover 23 form the ring
surrounding the center of rotation of the drum 2. The flow
passage forming portion 159 may be implemented as a pipe
in which one end (i.e., one end fixed to the fixing panel)
surrounds the supply port 158 and the other end (1.¢., one end
contacting the drum) surrounds the air inlet. In order to
minimize vibrations that are generated by rotation of the
drum 2 and then applied to the fixing panel 151, the tflow
passage forming portion 159 may be formed of a high-
clasticity material such as rubber.

Although not shown 1n the drawings, the supply unit 3
may include an exhaust duct for connecting the first exhaust
port 128 to the second exhaust port 157, a supply duct for
supplying external air (e.g., air nside the cabinet or air
outside the cabinet) to the drum 2, and a heat exchanger for
heating air introduced into the supply duct.

Referring to FIG. 1, the driver D may be provided as a
motor fixed to the driver mounting groove 153, and the drum
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2 may be connected to the driver D through the clutch 4. The
motor may include a stator 51 fixed to the driver mounting
groove 153 to form a rotating magnetic field, a rotor 52
rotated by the rotating magnetic field, and a driving shaft 55
rotated by the rotor 52.

Referring to FIG. 2, the stator 51 may be fixed to the
fixing panel 151 through a driver bracket 54. The driver
bracket 34 may be formed 1n a ring shape surrounding the
fixing panel through-hole 155.

In response to the magnitude of external force applied to
the drum 2, the clutch 4 may supply rotational force of the
driving shait 35 to the drum 2, or may prevent the rotational
force of the driving shaft 55 from being supplied to the drum
2. As shown 1n FIG. 3, the clutch 4 may include a housing
da fixed to the fixing panel 151, and a shait connection
portion 4b rotatably provided in the housing 4a to connect
or disconnect the drum shait 25 to or from the driving shaft
55.

The housing 4a may be fixed to the fixing panel 151 to
provide a space (also called a reception space) 41 1 which
the shalt connection portion 456 1s included. The reception
space 41 may 1include a first surface 411 formed 1 a
direction toward the fixing panel 151, and a second surface
413 formed 1n a direction toward the rotor 42.

A sealing portion 156 (see FIGS. 4A and 4B) may be
disposed between the first surface 411 and the fixing panel
151, so that the volume of air flowing from the inside of the
flow passage forming portion 159 to the fixing panel
through-hole 155 can be minimized.

The first surface 411 may include a first through-hole, and
a first bearing 412 fixed to the first through-hole. The second
surface 413 may 1include a second through-hole, and a
second bearing 414 fixed to the second through-hole. The
reception space 41 may communicate with the outside
through the first through-hole and the second through-hole.

The shaft connection portion 456 may include a first
connection portion 42 rotatably provided in the reception
space 41 and connected to the drum shaft 25, a second
connection portion 44 rotatably provided in the reception
space 41 and connected to the driving shait 55, and a support
45 configured to connect or disconnect the first connection
portion to or from the second connection portion in response
to the magnitude of external force applied to the drum 2 (1.¢.,
the magmitude of external force that pushes the drum shaft
in a direction (1.e., 1n a direction along which the driving
shaft 1s located).

The first connection portion 42 may include a first con-
nection body 421 rotatably provided in the reception space
41, a first connection shait 422 provided 1n the first connec-
tion body 421 and inserted 1nto the first through-hole, and a
connection shait through-hole 423 formed to penetrate the
first connection shait 422.

The first connection body 421 may be formed in any
shape that 1s rotatable in the reception space 41. FIG. 3
illustrates one example i which the first connection body
421 1s formed 1n a disc shape.

The first connection shait 422 may be implemented as a
shaft that 1s rotatably fixed to the first surface 411 through
the first bearing 412. One end of the first connection shaft
422 should be fixed to the first connection body 421, and the
other end of the first connection shaft 422 should be exposed
to the outside of the reception space 41.

The connection shaft through-hole 423 may be formed to
penetrate the first connection shait 421, so that the connec-
tion shait through-hole 423 can provide a passage in which
one end (iree end) of the drum shaft 235 1s nserted into the
reception space 41.
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A drum shaft fastening portion may be provided in at least
one of the drum shaft 25 and the connection shait through-
hole 423, so that the drum shaft 25 can reciprocate along the
path provided by the connection shaft through-hole 423 and
at the same time can transfer rotational force of the first
connection shait 422 to the drum shait 25. FIG. 3 illustrates
one example in which the drum shaft fastening portion
includes a drum shait fastening protrusion 251 located 1nside
the connection shaft through-hole 423, and a drum shaft
fastening groove 253 provided in the drum shaift 25.

The second connection portion 44 may include a second
connection body 441 configured to reciprocate between the
first surface 411 and the second surface 413 and detachably
coupled to the first connection body 421, and may further
include a second connection shait 443 protruding from the
second connection body 441 toward the second through-
hole.

The second connection body 441 may be formed in any
shape that i1s rotatable 1n the reception space 41. FIG. 3
illustrates one example 1n which the second connection body
441 1s formed 1n a disc shape.

The second connection body 441 may include a fastening,
body 445 detachably coupled to the first connection body
421. The fastening body 445 may be formed 1n a shape 1n
which the first connection body 421 1s disposed. FIG. 3
illustrates one example in which the fastening body 445 is
formed 1n a pipe shape 1n which the fastening body 445 has
a larger diameter than the first connection body 421.

The first connection body 421 and the second connection
body 441 may be coupled to each other through both a body
fastening protrusion 445 provided 1n the fastening body 445
and a body fastening groove 425 provided at the circumfier-
ential surface of the first connection body 421. The body
fastening groove 425 may be formed as a groove in which
the circumierential surface of the first connection body 421
1s concavely curved toward the center of the first connection
body 421. The body fastening protrusion 447 should be
formed to be iserted into the body fastening groove 425.

The driving shaft 55 provided in the driver D may be
rotatably fixed to the housing 4a through the second bearing
414. In this case, the second connection shait 443 may be
connected to the driving shaft 35 through the connection
shaft fastening portion 7.

The connection shait fastening portion 7 may include a
connection shaft gmde 71, a connection shaft fastening
protrusion 73, and a connection shaft fastening groove 75.
The connection shait guide 71 may be provided in the
driving shait 55 to provide a path in which the free end of
the second connection shait 443 1s 1nserted. The connection
shaft fastening protrusion 73 may be provided in the con-
nection shait guide 71. The connection shaft fastening
groove 75 may include a connection shaft fastening groove
75 that 1s provided 1n the second connection shaft 443 so that
the connection shait fastening protrusion 73 1s coupled to the
connection shait fastening groove 75.

The connection shaft guide 71 may be implemented as a
groove formed in the longitudinal direction of the driving
shaft 55, and the connection shaft fastening protrusion 73
may be implemented as a protrusion formed in the longitu-
dinal direction of the driving shaft 55.

The above-mentioned clutch 4 may be configured to
control fasteming or unfasteming between the first connection
portion 42 and the second connection portion 441 through
the support 45. FIG. 3 1llustrates one example 1n which the
support 45 1s configured to be elastically deformed between
the second connection body 441 and the second surface 413,
so that the support 45 can provide force by which the second
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connection body 441 can be pressed (or pushed) i the
direction 1n which the first connection body 421 1s disposed.

That 1s, the support 45 shown in FIG. 3 may include a first
bearing housing 451 fixed to the second connection body 44,
a second bearing housing 453 connected to the first bearing
housing 451 through a ball 455 or a roller, and a spring 457
in which one end 1s fixed to the second bearing housing 453
and the other end i1s fixed to the second surface 413.

In order to prevent interiference between the support 45
and at least one of the drniving shait 55 or the second
connection shaft 443, the first bearing housing 451 and the
second bearing housing 453 may be formed 1n a ring shape.

FIG. 4A 1llustrates an exemplary situation in which the
rotational motion of the driving shaft 55 1s transferred to the
drum shaft 35, and FIG. 4B 1illustrates an exemplary situa-
tion in which the rotational motion of the driving shatt 55 1s
not transferred to the drum shatt 25.

Referring to FIG. 4A, assuming that external force
applied to the drum 2 1s less than a predetermined reference
force, the clutch 4 may remain in a state where the driving
shaft 55 1s connected to the drum shaift 25 (1.¢., a state where
the rotational motion of the driving shatt 1s transferred to the
drum shatt).

The reference external force may be configured to have a
predetermined magnitude of force that pushes the drum shaft
25 1n the direction of the driving shaft 55 so that the second
connection portion 44 can be separated from the first con-
nection portion 42. In other words, the reference external
force may be set to a predetermined force required to
compress the spring 457 by a reference distance (i.e., the
movement distance for enabling the second connection
portion to be separated from the first connection portion).

When the motor 5 1s powered on 1n the situation shown in
FIG. 4A, the rotor 42 and the driving shait 35 may rotate.
The rotational motion of the drniving shaft 35 may be
transmitted to the second connection body 441 through the
second connection shaft 443, and the rotational motion of
the second connection body 441 may be transmitted to the
drum shaft 25 through the fastening body 445, the first
connection body 421, and the first connection shaft 422.

Accordingly, when force (1.e., force that pushes the drum
2 1n the direction 1n which the fixing panel 1s disposed) that
pushes the drum 2 toward the rear surface of the cabinet 1
1s less than the reference external force, the drum 2 may
rotate with the rotor 52.

On the other hand, assuming that there occurs force that
pushes the drum 2 toward the rear surface of the cabinet 1,
the drum shaft 25 may push the second connection body 441
in the direction away from the first connection body 421
(1.e., 1 the direction in which the second surface of the
housing 1s disposed). As illustrated in FIG. 4B, when the
second connection body 441 moves away from the first
connection body 421, the spring 457 may be compressed
between the second connection body 441 and the second
surface 413, and the fastening body 445 may be separated
from the first connection body 421.

When the rotor 52 rotates in the situation shown in FIG.
4B, the rotational motion of the driving shaft 355 1s trans-
mitted to the second connection portion 44 without being
transmitted to the first connection portion 42. Therelore,
when the drum 2 rotates 1n the situation where laundry 1s

caught 1n a gap between the door 114 and the lifter 26, the
clutch 4 can minimize the number of occurrences of an
undesirable situation i which load of the dniver D 1s
suddenly changed by external force applied to the drum 2.

In order to facilitate the operation of transmitting the
rotational motion of the second connection portion 44 to the
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first connection portion 42, the clutch 4 may turther include
a Irictional force providing portion 4¢ to increase the iric-
tional force between the first connection body 421 and the
second connection body 441.

The frictional force providing portion 4c¢ may be 1mple-
mented as a plurality of contact plates 46 and 47, each of
which 1s formed in a shape that can be accommodated 1n the
fastenming body 445. Although FIG. 3 illustrates one example
in which the contact plates are comprised of the first contact
plate 46 and the second contact plate 47 that are formed of
different materials for convenience of description, the scope
or spirit of the present disclosure 1s not limited thereto, and
it should be noted that the contact plate may also be
comprised of any one of the first contact plate and the second
contact plate as necessary.

The first contact plate 46 may be implemented as a disc
formed of rubber, and the second contact plate 47 may be
implemented as a disc formed of metal. A first contact plate
through-hole 461 may be provided at the center of the first
contact plate 46, and a second contact plate through-hole
471 may be provided at the center of the second contact plate
4'7. The drum shaft 25 may be 1nserted 1nto the first contact
plate through-hole 461 and the second contact plate through-
hole 471 so that the drum shatt 235 1s formed to penetrate the
frictional force providing portion 4c.

In order to increase Irictional force between the above-
mentioned contact plates, the first contact plate 46 and the
second contact plate 47 may be alternately arranged. More-
over, the circumierential surface of the second contact plate
47 may further include a contact plate fastening groove 472
to which the body fastening protrusion 447 of the fastening
body 1s detachably coupled.

FIG. 5 1s a schematic diagram illustrating another
example of the laundry treatment apparatus according to the
present disclosure. Differently from the driver shown 1n each
of FIGS. 1 to 4B, the driver D shown in FIG. 5 1s configured
in a manner that the rotational motion of the driving shaft 55
1s transmitted to the second connection shait 443 through the
decelerator 6. The remaining characteristics other than con-
nection between the second connection shaft 443 and the
decelerator 6 from among characteristics of the clutch 4
shown 1n FIG. 5 may be 1dentical to those of the clutch 4
shown 1n each of FIGS. 1 to 4B.

Retferring to FIG. 6, the decelerator 6 may include a
deceleration housing 61 formed in a hollow cylindrical
shape and fixed to the fixing panel 151, a ring gear 62 fixed
to the inside of the deceleration housing, a main gear 63
fixed to the driving shaft 55 and disposed 1n the deceleration
housing 61, and a cage 67 that can rotate 1n the deceleration
housing 61 by a slave gear (also called a driven gear) 677
configured to mterconnect the main gear 63 and the ring gear
62.

Referring to FIG. 7, the deceleration housing 61 may
include a first deceleration housing 61a formed 1n a cylin-
drical shape and having an opened surface facing the fixing
panel 151, and a second deceleration housing 615 formed 1n
a cylindrical shape having an opened surface facing the first
deceleration housing 61a so that the second deceleration
housing 615 closes the opened surface of the first decelera-
tion housing 6la by connecting to the first deceleration
housing 61a.

The first deceleration housing 61a may include a driving
shaft support 611, and a driving shait through-hole 612
formed to penetrate the driving shait support 611. The
driving shaft 55 may be formed to penetrate the first decel-
eration housing 61 after being inserted into the driving shatt
through-hole 612. The driving shaft support 611 may be
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provided with a driving shait bearing 613 by which the
driving shaft 35 1s rotatably fixed to the first deceleration
housing 61a.

As can be seen from FIG. 7, the driving shaft support 611
may be implemented as a pipe protruding from the first
deceleration housing 61 toward the second deceleration
housing 615, so that a volume (e.g., a volume of the driver
or a volume of the laundry treatment apparatus) of the
housing 61 can be minimized.

The second deceleration housing 615 may include a base
shaft support 616, and a base shaft through-hole 617 formed
to penetrate the base shaft support 616. The base shaft 675
forming the rotary shait of the cage 67 may penectrate the
second deceleration housing 615 through the base shait
through-hole 617. The base shait support 616 may include a
base shait bearing 618 for enabling the base shaft 675 to be
rotatably fixed to the second deceleration housing 615.

The base shatt support 616 may be implemented as a pipe
(1.e., a pipe protruding toward the rear cover of the drum)
protruding from the second deceleration housing 615 toward
the fixing panel through-hole 155.

The driving shaft bearing 613 may include a first driving-
shaft bearing 613a and a second driving-shaft bearing 6135
that are provided 1n the longitudinal direction of the driving,
shaft 55. The base shaft bearing 618 may include a first
base-shaft bearing 618a and a second base-shait bearing
6185 that are provided in the longitudinal direction of the
base shaft 675.

When the driving shait bearing 1s implemented as two or
more bearings 613a and 6135 and the base shait bearing 1s
implemented as two or more bearings 618a and 6185b, the
eccentricity of both the driving shaft 55 and the base shaft
675 during rotation of the rotor 52 can be mimimized (1.e.,
vibrations generated in the driver can be minimized).

In order to minimize the volume of the deceleration
housing 61, the diameter of the first deceleration housing,
61a may be different from the diameter of the second
deceleration housing 61b. That 1s, the diameter of the first
deceleration housing 61a may be smaller than the diameter
of the second deceleration housing 615.

The ring gear 62 may include a ring gear body fixed to the
circumierential surface of the first deceleration housing 61a,
a ring gear body through-hole formed to penetrate the ring
gear body, and gear teeth provided along the 1nner circum-
ferential surface of the ring gear body (1.e., the circumier-
ential surface forming the ring gear body through-hole).

The cage 67 may include a base 671 disposed in the
deceleration housing 61, a base connection shait 672 for
enabling the slave gear 677 to be rotatably fixed to the base
671, and a ring-shaped base cover 673 fixed to one end of
the base connection shait 672.

The second connection shait 443 provided 1n the clutch
may be coupled to the base shait 675 through the connection
shaft fastening portion 7. As shown in FIG. 6, the connection
shaft fastening portlon 7 may include a connection shaft
guide 71 provided 1n the free end of the base shaft 675 to
provide a path 1n which the free end of the second connec-
tion shaft 443 1s inserted, a connection shait fastening
protrusion 73 provided in the connection shaft guide 71, and
a connection shaft fastening groove 75 provided in the
second connection shaft 443 and coupled to the connection
shaft fastening protrusion 73.

The connection shaft guide 71 may be implemented as a
groove Tormed 1n the longitudinal direction of the base shatt
675, and the connection shaft fastening protrusion 73 may be
implemented as a protrusion formed in the longitudinal
direction of the base shaft 675.
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The slave gear 677 may be implemented as a plurality of
gears spaced apart from each other at intervals of the same
angle. FIG. 7 illustrates one example 1n which the slave gear
677 1s implemented as three gears spaced apart from each
other by an angle of 120° and the base connection shait 672
1s implemented as three shaits spaced apart from each other
at intervals of 120°.

Each of the slave gears 677 may include a first body 6774
rotatably fixed to the base 671 through the base connection
shaft 675, a first gear 6775 provided at the circumierential
surface of the first body 677a and coupled to the main gear
63, a second body 677¢ fixed to the first body 677a and
having a smaller diameter than the first body 677a, and a
second gear 677d provided at the circumierential surface of
the second body 677¢ and coupled to the ring gear 62.

Referring to FIG. 8, the main gear 63 fixed to the free end
of the driving shaft 55 may be disposed in the space between
the first gears 677b, and the free end of the driving shaft
support 611 may be mnserted nto a base cover through-hole
674 formed at the center of the base cover 673. The
above-mentioned structure (i.e., the structure including the
driving shait support and the base cover) can minimize the
volume of the deceleration housing 61.

In order to minimize the volume of each of the decelerator
6, the driver D and the clutch 4, the decelerator 6 and the
clutch 4 may be disposed 1n the space formed by the driver
bracket 54 and the stator 51. Alternatively, the stator 51 may
be fixed to the decelerator 6 fixed to the driver bracket 54.

The driver bracket 54 may be implemented as a pipe that
1s provided with a bracket through-hole 341 surrounding the
fixing panel through-hole 155. As shown 1n FIG. 7, the stator
51 may include a core 3511 fixed to the free end of the driver
bracket 54, a core through-hole 512 formed to penetrate the
core 511, and an electromagnet 513 provided at the circum-
ferential surface of the core 511 to provide a permanent
magnet 525 of the rotor with magnetic force. In this case, the
decelerator 6 and the clutch 4 may be disposed 1n a space
formed by the bracket through-hole 541 and the core
through-hole 512.

The clutch 4 may be fixed to the fixing panel 151 so that
the first surface 411 closes the fixing panel through-hole 155.
The decelerator 6 may be fixed to the driver bracket 54 so
that the deceleration housing 61 closes the bracket through-
hole 341. In this case, the sealing portion 156 may be
disposed between the first surface 411 and the fixing panel
151, or may be disposed between the deceleration housing
61 and the driver bracket 54.

The driver D having the above-mentioned constituent
clements will operate as follows. Referring to FIG. 9, when
the rotor 52 rotates clockwise, the driving shaft 55 and the
main gear 63 may also rotate clockwise.

When the main gear 63 rotates clockwise, the slave gears
677 will rotate

counterclockwise. Since the ring gear 62 1s fixed to the
fixing panel 135, the base 671 and the base shait 675 will
rotate clockwise when the slave gears 677 rotate counter-
clockwise.

As can be seen from FIG. 8, since the drum 2 1s connected
to the base shaft 675 through the clutch 4, it 1s expected that
the drum 2 will rotate 1n the same direction as the rotor 52
in so far as force greater than reference external force 1s not
input to the drum 2.

Referring to FI1G. 9, the first gear 6775 may have a larger
diameter than the main gear 63. The second gear 6774 may
have a diameter that 1s longer than the diameter of the main
gear 63 and 1s shorter than the diameter of the first gear
677b. Assuming that the first gear, the second gear, and the
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main gear are provided as described above, the driver D may
enable the drum 2 to rotate at a lower RPM than the rotor 52.
Although not shown in the drawings, the diameter of the
second gear 6774 may also be 1dentical to the diameter of the
main gear 631 as necessary.

The clutch 4 and the driver D can be applied not only to
the apparatus for drying laundry, but also to the apparatus for
washing laundry. FIG. 10 1llustrates one example 1n which
the clutch 4 and the driver D are applied to a laundry
treatment apparatus 200 for washing laundry.

Referring to FIG. 10, the laundry treatment apparatus 200
may include a cabinet 1 having an inlet 111 provided at the
front panel 11, a tub 135 provided 1n the cabinet 1 to provide
the space 1n which water 1s stored, a drum 2 provided 1n the
tub 15 to store laundry, a motor S fixed to the tub 135, and a
clutch 4 configured to transier or block rotational force
generated by the motor 5 to or from the drum 2.

The tub 15 may include a hollow cylindrical tub body
141, supply units 145 and 146 to supply water to the tub
body 141, and drain units 147, 148, and 149 to discharge the
water stored 1n the tub body 141 to the outside of the cabinet.

The tub body 141 may be fixed 1nto the cabinet 1 through
a tub support 144. A tub inlet 142 connected to the mnlet 111
through a cylindrical gasket 143 may be provided at the front
surface of the tub body 141.

The water supply unit may include a water supply pipe
145 for connecting a water supply source to the tub body
141, and a water supply valve 146 for controlling opening or
closing of the water supply pipe 145. The drain unit may
include a first drain pipe 148 for connecting the tub body to
the pump, and a second drain pipe 149 for guiding water
discharged from the pump to the outside of the cabinet 1.

Although not shown in the drawings, the laundry treat-
ment apparatus shown in FIG. 10 may further include a
supply unit for removing moisture from laundry stored 1n the
drum by supplying air to the tub body 141. The supply unit
may 1nclude an exhaust duct for discharging air stored in the
tub body to the outside of the tub body, a heat exchanger
provided 1n the exhaust duct to sequentially perform dehu-
midification and heating of the air, and a supply duct for
guiding the air having penetrated the heat exchanger to the
tub body.

In the laundry treatment apparatus shown 1n FIG. 10, the
rear surface of the tub body 141 may serve as the fixing
panel 151 shown 1n FIGS. 1 to 9. That 1s, the housing 4a of
the clutch may be fixed to the rear surface of the tub body
141, and the stator 141 of the motor may be fixed to the
driver bracket 54 fixed to the rear surface of the tub body
141. Moreover, the driver D provided in the laundry treat-
ment apparatus shown in FIG. 10 may be designed to further
include the decelerator 6. The structures of the clutch 4 and
the decelerator 6 are identical to those of the above-men-
tioned embodiments, and as such a detailed description
thereot will herein be omitted for convenience of descrip-
tion.

It will be apparent to those skilled in the art that the
present disclosure may be embodied 1n other specific forms
without departing from the spirit and essential characteris-
tics of the disclosure. Thus, the above embodiments are to be
considered 1n all respects as illustrative and not restrictive.
The scope of the disclosure should be determined by rea-
sonable interpretation of the appended claims and all change
which comes within the equivalent scope of the disclosure
are 1ncluded 1n the scope of the disclosure.

What 1s claimed 1s:

1. A laundry treatment apparatus comprising:

a housing defining a reception space;
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a first through-hole that 1s in communication with the
reception space and that 1s defined at a first surface of
the housing;

a second through-hole that 1s in communication with the
reception space and that 1s defined at a second surface
facing the first surface;

a first connection portion including (1) a first connection

body rotatably provided in the reception space, (11) a

first connection shaft inserted into the first through-

hole, and (111) a connection shaft through-hole defined
at the first connection shaft;

a second connection portion including (1) a second con-
nection body that 1s provided 1n the reception space and
that 1s configured to reciprocate between the first sur-
face and the second surface of the housing, (1) a
fastening body that 1s provided 1n the second connec-
tion body and that 1s detachably coupled to the first
connection body, and (111) a second connection shaft
that protrudes from the second connection body toward
the second through-hole;

a drum defining a space that 1s configured to receive
laundry;

a drum shaft that has a first end fixed to the drum and a
second end 1nserted 1nto the connection shait through-
hole and that 1s configured to interconnect the drum and
the first connection shaft;

a driver including (1) a driving shait that 1s rotatably fixed
to the second through-hole and that defines a concentric
shaft along with the drum shaft and (1) a motor
configured to rotate the driving shatit;

a connection shaft fastening portion that 1s disposed at the
driving shafit, that defines a space in which a first end
of the second connection shaft 1s inserted, and that 1s
configured to transmit rotational motion of the driving
shaft to the second connection shaft; and

a support that 1s configured to be elastically deformed
between the second connection body and the second
surface and that 1s configured to press the second
connection body toward the first connection body such
that the first connection body 1s coupled to the fastening
body.

2. The laundry treatment apparatus according to claim 1,

wherein the support includes:

a first bearing housing fixed to the second connection
body;

a second bearing housing connected to the first bearing
housing through a ball or a roller; and

a spring that has a first end fixed to the second bearing
housing and a second end fixed to the second surface.

3. The laundry treatment apparatus according to claim 1,

further comprising:

a body fastening groove that 1s provided at a circumier-
ential surface of the first connection body having a disc
shape; and

a body fastening protrusion that 1s provided in the fas-
tening body and that 1s detachably coupled to the body
fastening groove.

4. The laundry treatment apparatus according to claim 3,

further comprising:

a frictional force providing portion that 1s provided in the
fastening body and that i1s configured to increase iric-
tional force between the first connection body and the
second connection body.

5. The laundry treatment apparatus according to claim 4,

wherein:
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the frictional force providing portion includes at least one
of (1) a first contact plate having a disc shape and made
of rubber and (11) a second contact plate having a disc
shape and made of metal.

6. The laundry treatment apparatus according to claim 5,

turther comprising;:

a contact plate fastening groove that 1s provided at a
circumierential surface of the second contact plate and
that 1s detachably coupled to the body fastening pro-
trusion.

7. The laundry treatment apparatus according to claim 1,

turther comprising:

a tub that defines a space configured to receive water and
that has a first surtface to which the housing 1s fixed,

wherein the drum 1s provided 1n the tub.

8. The laundry treatment apparatus according to claim 1,

turther comprising;:

a supply unit configured to remove moisture from laundry
received 1n the drum by supplying air to the drum.

9. A laundry treatment apparatus comprising:

a fixing panel;

a housing that 1s fixed to the fixing panel and that defines
a reception space;

a first through-hole that 1s in communication with the
reception space and that 1s defined at a first surface of
the housing;

a second through-hole that 1s 1n communication with the
reception space and that 1s defined at a second surface
facing the first surtace;

a first connection portion including (1) a first connection

body rotatably provided in the reception space, (11) a

first connection shaft mserted into the first through-

hole, and (111) a connection shaft through-hole defined
at the first connection shaft;

a second connection portion including (1) a second con-
nection body that 1s provided in the reception space and
that 1s configured to reciprocate between the first sur-
face and the second surface, (1) a fastening body that
1s provided in the second connection body and that 1s
detachably coupled to the first connection body, and
(111) a second connection shaft that protrudes from the
second connection body toward the second through-
hole and that defines a concentric shait along with the
first connection shaft;

a drum defining a space that 1s configured to receive
laundry;

a drum shaft that has a first end fixed to the drum by
passing through the fixing panel and a second end
inserted into the connection shatt through-hole and that
defines a concentric shait along with the second con-
nection shaft:

a motor including (1) a stator fixed to the fixing panel to
generate a rotating magnetic field, (11) a rotor rotated by
the rotating magnetic field, and (111) a driving shait that
1s configured to be rotated by the rotor and that defines
a concentric shaft along with the second connection
shaft;

a decelerator that 1s disposed between the second con-
nection shaft and the driving shaft and that 1s config-
ured to transmit rotational motion of the driving shaft
to the second connection shaift so that a number of
revolutions per minute (RPM) of the second connection
shaft 1s configured to be lower than a number of RPM
of the driving shait; and

a support that 1s configured to be elastically deformed
between the second connection body and the second
surface and that i1s configured to press the second
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connection body toward the first connection body such
that the first connection body 1s coupled to the fastening
body.

10. The laundry treatment apparatus according to claim 9,

5 wherein the decelerator includes:
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a deceleration housing that has a hollow cylindrical shape
and that 1s fixed to the fixing panel;

a ring gear fixed 1n the deceleration housing;

a main gear that 1s fixed to the driving shaft and that 1s
provided 1n the deceleration housing;

a base provided 1n the deceleration housing;

a base shaft that has a first end located outside the
deceleration housing by passing through the decelera-
tion housing and a second end fixed to the base and that
defines a concentric shait along with the driving shatt;

a slave gear including (1) a first body rotatably fixed to the
base, (1) a first gear that 1s provided at a circumierential
surface of the first body and that 1s coupled to the main
gear, (111) a second body that 1s fixed to the first body
and that has a diameter shorter than the first body, and
(1v) a second gear that 1s provided at a circumierential
surface of the second body and that 1s coupled to the
ring gear; and

a connection shait fastening portion that 1s provided at a
first end of the base shatt, that defines a space in which
a first end of the second connection shaft i1s inserted,
and that 1s configured to transmit rotational motion of
the base shait to the second connection shaft.

11. The laundry treatment apparatus according to claim

30 10, wherein:
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a diameter of the first gear 1s greater than a diameter of the
main gear, and

the diameter of the second gear i1s (1) greater than the
diameter of the main gear and (11) less than the diameter
of the first gear.

12. The laundry treatment apparatus according to claim

11, wherein the deceleration housing includes:

a first deceleration housing that has a cylindrical shape
and that defines an opening facing the fixing panel so
that the driving shaft i1s rotatably fixed to the first
deceleration housing,

a second deceleration housing that has a cylindrical shape,
that 1s disposed between the first deceleration housing
and the fixing panel, that 1s rotatably fixed to the base
shaft, and that closes the opening of the first decelera-
tion housing by connecting to the first deceleration
housing,

a driving shaft support that protrudes from the first
deceleration housing toward the second deceleration
housing,

a driving shait through-hole that 1s defined at the driving
shaft support so that the driving shaft 1s 1inserted
through the driving shaft through-hole, and

a driving shaft bearing configured to allow the driving
shaft to be rotatably fixed to the driving shait support.

13. The laundry treatment apparatus according to claim

12, wherein the driving shaft bearing includes:

a first driving-shaft bearing and a second driving-shait
bearing provided in a longitudinal direction of the
driving shaft.

14. The laundry treatment apparatus according to claim

12, further comprising:

a base shaft support fixed to the second deceleration
housing;

a base shaft through-hole defined at the base shaft support
so that the base shaft 1s mserted through the base shait
through-hole; and
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a first base-shait bearing and a second base-shait bearing,
that are configured to allow the base shaft to be
rotatably fixed to the base shaft support and that are
provided 1n a longitudinal direction of the base shaft.

15. The laundry treatment apparatus according to claim 9,
wherein the support includes:

a first bearing housing fixed to the second connection

body;

a second bearing housing connected to the first bearing
housing through a ball or a roller; and

a spring that has a first end fixed to the second bearing
housing and a second end fixed to the second surface.

16. The laundry treatment apparatus according to claim 9,
turther comprising a cabinet having a rear surface defined by
the fixing panel.

17. The laundry treatment apparatus according to claim
16, further comprising a rear support including the fixing
panel.

18. The laundry treatment apparatus according to claim 9,
turther comprising;:

a driver mounting groove to which the driver 1s mounted

and provided 1n the {ixing panel.

19. The laundry treatment apparatus according to claim
18, wherein the driver mounting grooved 1s defined based on
the fixing panel being concavely curved toward a rear cover
of the drum.

20. The laundry treatment apparatus according to claim 9,
turther comprising:

a supply duct that 1s configured to guide air and that 1s

fixed to the fixing panel.
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